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PREFACE 
This volume of Procedia Technology comprises a collection of 53 research papers that were 
accepted for presentation at the 2013 Iberoamerican Conference on Electronics Engineering 
and Computer Science (CIIECC 2013), which was held on April 24-26, 2013, in the city of 
San Luis Potosi, Mexico. The conference was organized by Universidad Autónoma de San 
Luis Potosí (UASLP), in collaboration with Universidad de Guadalajara and Universidad 
Panamericana Campus Aguascalientes, with the purpose of establishing an open forum for 
exchanging experiences and disseminating recent findings in the areas of electronics 
engineering and computer science.  
In addition to 12 technical sessions devoted to the presentation of the papers presented in 
this volume, the technical program of the conference included an industry exhibition, 7 
tutorials, a programming contest, and 5 keynote talks delivered by the following 
distinguished speakers:  
x Dr. Enrique Cabrero, General Director of the Mexican National Council of Science 
and Technolgy  
x Dr. Francisco Mendieta, General Director of the Mexican Space Agency 
x Dr. Alejandro Pisanty, President of the Internet Society of Mexico 
x Dr. Carlos Thome, Enterprise Architect for Hewlett-Packard 
x Dr. Javier Jo, Professor of Biomedical Engineering at Texas A&M University 
The papers in this volume address a variety of problems spanning the areas of 
telecommunications engineering, signal processing, electronic engineering, bioelectronics, 
and computer science. They were selected out of a total of 102 manuscripts that were 
submitted for review by authors from 14 different countries. The review of this amount of 
papers would not have been possible without the help of fellow researchers that kindly 
agreed to serve on the conference’s technical program committee. In this respect, we are 
deeply thankful to:  
x Ruth Aguilar-Ponce, Universidad Autonoma de San Luis Potosi, Mexico 
x Alfonso Alba, Universidad Autonoma de San Luis Potosi, Mexico 
x Angel Andrade, Universidad Autónoma de Baja California, Mexico  
x Edgar Arce, Universidad Autonoma de San Luis Potosi, Mexico 
x Jose Arceo, Universidad de Zacatecas, Mexico 
x Leonardo Betancur, Universidad Pontificia Bolivariana, Colombia 
x Isela Bonilla, Universidad Autonoma de San Luis Potosi, Mexico 
x Ramon Brena, Tecnologico de Monterrey, Campus Monterrey, Mexico 
x Daniel Campos-Delgado, Universidad Autonoma de San Luis Potosi, Mexico 
x Luis Castro, Sonora Institute of Technology, Mexico 
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x David Covarrubias, CICESE, Mexico 
x Juan Carlos Cuevas-Tello, Universidad Autonoma de San Luis Potosi, Mexico  
x Carlos Delgado-Mata, Universidad Panamericana Campus Aguascalientes, Mexico  
x Carlos Franco, Universidad de Guadalajara, Mexico 
x Hiram Galeana-Zapién, CINVESTAV Tamaulipas, Mexico 
x Jesús García-Guzmán, Universidad Veracruzana, Mexico 
x Emilio Gonzalez, Universidad Autonoma de San Luis Potosi, Mexico 
x Morten Goodwin, University of Agder, Norway  
x Dinael Guevara, Universidad Francisco de Paula Santander, Colombia  
x Luis Gutierrez, Universidad de Guadalajara, Mexico  
x Bjørn Olav Hogstad, University of Navarra, CEIT and Tecnun, Spain 
x Jesus Ibanez, Universidad Pompeu Fabra, Spain 
x Yasser Ismail, University of Bahrain, Kingdom of Bahrain 
x Godana Jovanovic Dolecek, INAOE, Mexico 
x Ashok Kumar, University of Lousiana Laffayete, USA 
x Miguel Lopez-Guerrero, Universidad Autonoma Metropolitana, Mexico 
x Ernesto Lopez-Mellado, CINVESTAV-Guadalajara, Mexico 
x Antonio Marin-Hernandez, Universidad Veracruzana, Mexico 
x Jason McNeely, University of Alaska Fairbanks, USA 
x Aldo Mendez, Universidad Autonoma de Tamaulipas, Mexico 
x Martin Mendez, Universidad Autonoma de San Luis Potosi, Mexico  
x Marco Mendoza Gutierrez, Universidad de Sonora, Mexico  
x Omar Montano Rivas, Universidad Politécnica de San Luis Potosí, Mexico 
x Andres Navarro, Universidad ICESI, Colombia 
x Elvia Palacios, Universidad Autonoma de San Luis Potosi, Mexico  
x Marco Panduro, Universidad Autonoma de Tamaulipas, Mexico 
x Rafael Perez, Universidad de Las Palmas de Gran Canaria, Spain 
x Hector Perez-Gonzalez, Universidad Autonoma de San Luis Potosi, Mexico 
x Victor Ramos, Universidad Autonoma Metropolitana, Mexico 
x Jose Miguel Rocha-Perez, INAOE, Mexico 
x Jose Rugeles, Universidad Militar Nueva Granada, Colombia 
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x Jaime Sanchez Garcia, CICESE, Mexico  
x Dimitrios Stratogiannis, National Technical University of Athens, Greece 
x Jose Luis Tecpanecatl-Xihuitl, Universidad Autonoma de San Luis Potosi, Mexico  
x Cesar Torres Huitzil, CINVESTAV-Tamaulipas, Mexico 
x Georgios Tsiropoulos, National Technical University of Athens, Greece 
x Julio Vargas, Merida, Venezuela 
x Martin Velasco, CINVESTAV, Mexico 
x Ramiro Velazquez, Universidad Panamericana Campus Aguascalientes, Mexico  
x Flavio Vigueras-Gómez, Universidad Autonoma de San Luis Potosi, Mexico  
x Salvador Villarreal, CICESE, Mexico 
In addition to these researchers, the help of the following additional reviewers was 
fundamental to successfully complete the review process:  
Ahmed Abdelgawad; Rafael Aguilar-Gonzalez; Teresa Alarcon-Martinez; Janeth Alcala; 
Ricardo Álvarez Salas; Ervin Alvarez-Sánchez; David Antonio; Armando Arce-Casas; 
Ernesto Barcenas; Jessica Beltran; Erick Bojorges; Liliana Bolea; Gilberto Borrego; Juan 
Francisco Castillo León; Jaime Cerda; Cesar Chávez-Olivares; Fernando Cortés; Oscar 
Dalmau-Cedeño; Lorena Díaz González; Gerardo Escobar Valderrama; Diego R. Espinoza 
Trejo; Claudia Esteves Jaramillo; José Fernández-Zepeda; Marco A. Gallegos Lara; Hector 
Gomez Garcia; Felipe Gomez-Caballero; José Gonzalez-Fraga; Jean-Bernard Hayet; 
Marcos Lopez; Ambrocio Loredo; Adrian Macias; Misael Francisco Martinez Montejano; 
Francisco Martínez Pérez; Homero Miranda Vidales; Jorge Morales; José Guadalupe 
Morales Montelongo; Jose Murguia; Rubén Murillo-Pérez; José Luis Ochoa Hernández; 
José Angel Pecina-Sánchez; José Pérez Andrade; Jonnatan Pilatowsky; Crisanto Quintana; 
Alonso Ramirez-Manzanarez; Jacobo Rizo Davalos; María Rodríguez; Angel Gabriel 
Rodriguez Vazquez; Fernando Rodríguez-Haro; Pedro Santana; Joaquin Santos-Luna; Juan 
Segundo Ramirez; Martin Sustaita; Monica Tentori; Michael Totaro; Andrés Valdez 
Fernández; Javier Vazquez Castillo; Héctor Vázquez-Leal; Sergio Yañez; Virgilio Zuniga. 
On behalf of the organizing committee of CIIECC 2013, we thank all TPC members and 
reviewers for their hard work. Likewise, we thank the authors for submitting their papers to 
the conference. This volume of Procedia Techology would have never materialized without 
their contributions. 
The ultimate goal of CIIECC 2013 was to disseminate the findings of research activities 
that contribute to advance the state of the art in the conference’s areas of interest. 
Therefore, we sincerely hope that the results, concepts, and techniques presented in the 53 
papers that we have selected are useful to you, the reader. 
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